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(54) (57) CHCTEMA 3J1 EKTPOCHA B)KE- 
HMH 3/1EKTPMMECKHX >KEj1E3HI>IX 
JlOPOr HOCTOaHHOrO TOKA, coAep>i<a- 
man ycTaHOBJiCHHbic na TnroBbix noACTaHUHflx 



np€o6pa30BaTe^H, oahh ncwiioc KOTopux co- 
eAHneH c pe^bcaMH, a Apyrofi Mepe3 BbiK/iiOMa- 

TtVlH — C K0HT3KTH0H CCTblO. AOnOJlHHTeAbHIJH 
npOBOA, nOABeUieHHWH 4epe3 H30/lflTOpbl Ha 
OnOpaX KOHTaKTHOH CPTH, OTCaCblBaiOlUHe TpaHC- 

(JjopMaropbi, oahh xoiieu nepBHunon o6motkh 
Ka>KAoro H3 KOTopux Mepe3 KOHAeHCaTOp flOA- 

KJHOMeH KK0HT3KTH0My OpOBOAy. a BTOpHMIIOH- 

k nonoAHHTeAbHOMy npoBOAy. npHMPM ApyrHC 

KOHUbl TOH H ApyrOH 06MOTOK IIOAKJI lOMCHbl 

k peAbcy, h nepeMUHKH. coeAHimiotUHe Aonan- 

HMTeJlbHblH JipOBOAC peAbCaMH, OTAUHdtOU{QHCH 
TCM, MTO/C UeJlblO nOBUlueHHH Haae>KHOCTH, 

OHa CHa6)KeHa ojiokom KOMMyTauHH, hmcioiuhm 
KoiiTaKT ciirHajibHoro p*vie KparHoro ophh CBe 

TOtJ>Opa, BKJIIOMCHHblH Hepe3 AByxnOvllOCHHK B 

pa3puB nepeMbi^KH. 
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N3O6p0TCIII!C OTHOOHTOH K 3.1CK TfHU' Hit C> 

jkchmio 3.1CKT pon o an ii >k ho ru ok t ana 

Lie.ib H3o6pereiiMsi - noBwnienno naAC/K- 

HOCTH CHCTCM hi. 

Ha MepTOKC npuBCAcua tipiuiiuiiiiia.ibHaH 

CXeMa CHCTCMbl. 

CHCTeMa 3^CKTp0Clia6>KeilHn 3ACKTpilMC- 
CKHX >Ke^C3HWX AOpor nOCTOHHHOTO TOKa 

coaep>KHT ycTanoB.icmiue na rnroBbix iioa- 
CTaHUHHx npeoOpaaoBaTe.iH I, "oamii iioajoc 
KOTopux coeiiHHeii c pejibcaMH 2, a /ipyrofi 
sepea BbiKAiOHaTeAH 3 — c kohtbkthoh ccTbio 4, 
AonoAHHTeA bHbiH npoBOA 5. noABeiueHHWH »ie- 

PC3 H30AHT0pbl 6 Ha OnopaX 7 KOHTaKTHOH 

ceTH 4, OTcacbiBawmMe Tpaiic^opMaTopu 8. 

,OAHH_.KOHCU flC p B H 4 H OH_J06 M KM_K3 >K AO TO H3 

Koropux Mene3 KoiiAeHcaTop" 9 hoakjijomch 

K KOHTaKTHOMy npOBOAy, a BTOpHMHOH — K AO* 

nojiHHTC^ibHOMy npoaoAy 5, npitMeM Apyrnc 
KOHUbi toh it Apyrofi o6motck noAKJiKweiibi 

K peAbCy 2, If IICpCMUMKH 10, COeAHIIfllOIUHC 

AOnOAHHTCAbHblH npoooA 5 c peAbcaMit 2. Cue- 

T€M3 Clia6>KCIia 6AOKOM I I KOMMyTaUHH C KOH- 
T3KTOM 11.1. HMCKHUHM K0HT3KT CHTliaA bllOFO 

peAe KpacHoro oniR cBeTOcfxopa 12, BKJUOMen- 
huh Mepe3 AoyxnoAiociiHK 13 b pa3pwB ncpe- 

MbJMKIl 10. 

CncTCMa paOoTacT c/,cAyioiuHM o6pa30M. 

ripH OTCyTCTBHH 3ACKTpOnOABH>KH0r0 CO- 

CTaBa 14 (3. n. c.) Ha MOKnoACTaHUMOHHoft 
30He b peAeHHbix mna^ax 15 ee CBeTO({>opoB 12 

B CHTHaAbHOM 6AOK6 16 peAC >KCATOrO OHIfl 

h pcne 3CAenoro oniH B03Gy >k achu h pa3MUKaio- 
uiHMH KOHTaKTa Mil 17 ii 18 peAe HteAToro oniH 
pa30MKiiyTU uciih nHTaHun jiaMiibi !9Kpacnoro 
orHn h uenii HHTanHH KaTymcK 6aok3 11 kom- 

MyTaUHll.C KOHT3KTOM 11.1. IlpH 3TOM 113 BCCX 

CBeTO(})opax I2 3toh mok noAcra hiihoh hoh 30HW 
ropHTpa3pcmaiouiHH oroiib (weATbiH, 3e.ieHbiA) 
h uenH bccx ee nepeMbineK 10 pa30MKnyTbi 3a- 

M LJKQ KDIUIIM H KOIIT3 KT3 MH 6.HOKa II KOMMV- 
TaUHH. 

Ho KOHTaKTHOH CCTH 4 30»lbi npOTCK3CT TOK 
rapMOHHK, 06yCA0B.1CHIHJH p33HOCTbK) HX na- 

npsDKeHHH na cMe>KHbix noacTanuHnx noun. 
Pa3H0CTb nanpn^csiHH co2AaeTC« c*«»t 
pajHOH Harpy. ikh na 30tiax, CMe«\m;x c pac 

CM3TpMB3C MO H 3OH0H. Ho AOHOA H I1T0.1 IAIOM V 

nponoAy 5 upoTewacT tok noA achctbhcn pa:i 

HOCTH H3llpH>KCHHH RTOpHMHblX 06m<)TOK OT 

cacfiRaioiiiH.x Tp a 11c i{k) pM a to po b 8 cmokhux 
noACTaimiiH. 3th oGa tok3 hmokjt paniiym iuvui- 
mniy H naxoAHTCH h npoTHBO(}>a3C. T;ikhm 
o6pa30M o6ccneMnnacTCR KOMnciicamiH Mcniaio- 

IllCrO BAH HI I HI! THI'OBOH CCTH. 

ripii I10HBACHHH HA MC /KIIOACTJ HUHOHHO H 

3one 3. it. c. 14 ii HocACAyioiueM cro ncpcMenic- 

HHH TOK rapMOHHK, npOTCKAIOlUHH IIO KOHTaKT- 
HOH CCTH 4. MCHHCT BCA HMHHV II HaiipailACIIHC. 

TaK KaK naMUKacTCH qepc.3 3. n. c. 14. 1-cah 

IIOHBHHIHHHCH HA MCJK HO AC TO HI|Ht>H HUli .Ulllf 
3. II. C. I I t.tHHMaCT OAHH CO GAOK yi.lv" TDK 

iivth. to ii iiikacfiy If) cHOT(Kf..ipa !2,orpa>KAaK»- 
men; *iot O.kik y»iacTOK. po.io :*tMTi>m oiidi 
ii pen* :uvu*Hnro onin otfiTniwuj. Upi« #p»m 
pa iMiiiK.ihitinii' k*iii i a k n»i 17 it !,s pr.ir .-ki- i 



Kiio (iriiH .laMKiiyru it noAanir HanpH)KCHHe 
na Aa.Miiy 19 Kjiacnoro ornw cneTotpopa 12 h na 
KaryniKV GaoKa I I komm^tahhh. Ha 3tom cbc- 
TO(|>opc 12 ropiiT KpacHbiA oronb H KOHTa KT 
111 OaoKa II kom MyTaiuiii 3aMbiKac: uenb 

S IICpCMWMKH 10, HAXOAHIUeHCH OKOAO 3TOrO CBe- 

rot}>opa 12. 

ECAH 3. II. C. C I10C3AOM 33 HHM36T A83 

6aok3 — yMacTKa, to b uiKa^ax 15 caeTO(()opoB 
12, orpawAaiouiiix srn yiacTKH nyrH, pcJic 
J0 weAToro orna h pcAe 3eAeHoro othh ooccto- 
4cnbi h Mepc3 pa3MbiKaiomHe \ 7 h 18 KOHraKTU 
pcAe >KCAToro oniH noAaeTCH HanpR>K6HHe 
ita A3 MHhi 19 Kpscnoro onin ooohx cbcto(})o- 

POB 12 H Ha K3TY UIKH KOM M yTaUHOHHblX AByX- 
flOAK)CHHKOB 13 HCpCM bIMGK 10 y 3THX CB6TO- 

15 (J)opoB. B pcsyAbTaTe 3Toro Ha AByx cbcto(J>o - 
pax ropHT k pacn UH oroHb h uenH pacnoAo>KeH- 
iiux R03A6 3thx CBCTot|)opoB 12 nepeMbmex 10 

33MKIiyTbl. 

Dcacactbhc 3aMbiKaiiHn uenefl nepeMbi- 

MCK 10 TOK B AOHOA HHTCA bHOM npOBOAC 5 MCHH - 
20 OT BCAHMHIiy H H ail pa BJICHH6 H CHOBa paBCH 

110 BCAHMinie ii npoTHBonoAOMceji no (J)33e TOKy 
rapMOHHK KOHTaKTHOH ceTH, mcm o6ecnc4HBa- 
CTCH KOMIieHCaUHH npil H3AHMHH 3. n. c. 14 Ha 
MOKnOACTailUHOHIIOH 30HC 
2 5 B T3KOM COCTOHIIHH CHCTCMa 3ACKTpOCH36- 

)KCHHH HaxOAHTCH B TeMeiHie BpCMCHH, H0K3 

3. n. c. 14 nepeMemaeTCH, a npcAeAax oahhx 
h Tex me Gaokob— yuacTKOB nyTH. 

Klpii nepexoAC 3. n. c. 14 c OAHoro 6aokb — 
30 yqacTKa na Apyron npOHcxoAHT CAeAyioiuiie 
H3MCHCHHH. B niKac})y 1 6 caeTo<})opa 12, orpa>K- 
Aaioiuero iicpBUH 6aok— ynacTOK. cusnaAa 
cpa6aTUBaeT peAC >KCAToro othh, 3aTeM no 
Mope yAAAeHHH 3. n. c. 14 cpa63TbiB3eT peAe 
3caeHoro ornw. ripn cpaOaTbiBa hhh peAe weA- 
35 Toro orHH CHHMacTca itanpn >kchh h c AaMnu 19 
KpacHoro oniH h ona noTyxaeT h noA3CTCH H3- 
iiptDKCiute Ha AaMiiy 20 meAToro ophh h ohs 
3aropaeTCH. IlpH cpa6aTbiB3HHH peAe 3eAeHoro 
onin c AaMiibi 20 weAToro othh HanpnweHiie 
ciiHMaeTCfi h nocTvnaeT Ha Aaniny 21 3eAeHoro 
40 ornsi, Aav.na 20 noTyxaeT, jtaMna 21 3aropaeTC«. 
Iluc.io cpa6aTbiBa huh peAe >KeATOro orHfl chh- 

M3CTCH H3Hpfl>KCHHC C K3TV UIKH 6AOK3 II KOM - 

my Tamil! ii cro ko iiTa kt I I.I pa3pbiBaeT uenb 

HCpCMMMKH 10, KOTOpaH VCTaHOBvieHa B03Ae 

ncpnoro CBCTOiJiopa 12, na kotopom 3aropaeTCH 

HiCATN H OI OHI>. 

B HiKa(t>y CHCTO^opa, orpawAatomero bto- 
pofi 6aok— ysacTOK h\th. na KOTopbiH Bbie3>Ka- 
er 3. ii. c. 14, oTiiaAaeT peAe >Ke;iToro othh, 

HAH OTll3AaK)T pCAC )KeATOTO OTHJl II pCAe 3eAe- 

HorooriiH. B ncpnoM CAy^ae cHHMaeTCH Hanpa 

MCCHIte C AAMHbl 20 WCATOrO OrHH, BO BTOpOM — 

c Aa.Miibi 21 3CAc»ioro onm. Ha AaMny 19 Kpac- 
hoio oniH iioaactch iiaiipsDKOHiie, OHa aaro pa- 
ri oh h oAHOiipcMoiiiio cpaGaTbiBaeT 6aok 11 

KOMMVTaUHH II 3HMUK3CT KOHT3 KTOM I I.I UCIIb 
55 HCpCMN'IKH 10. paCliaiO^eilHOH OKOAO CBCTO- 

i|»op;i. iui KOT«)p»>\i iaropaeTCH KpacHun oroiib. 

\\ pciyai.iaic *ni\ iicpcKAioHeiiiiH h uoiihx 
iu'|»» 4 Mu , u»h iMn\-no'iiinacrcH h.imohchhc iumhhh- 
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;t II 4>a3H TOKa HOIIClHllTCIbllOlO npiiiioja 5. 
NOrODbie COOTBCTCTB>K?T 113 MI HOHIIH M DC.1HMHHU 

.. <*>a3bi TOKa rapMomiK b koiit«i kthoA ccth 4, 

pCMCXOilfllUHM BCJleACTBMO HCpCMClUCHMH 

? u c. 14 no MOKiioacTanuiioHHOH 30iie. 
' r aKMM o6pa30M t npH abhhcchhh 3. n. c. 14 h 
pacnojio>KeHMH ero b 711060H tomkc MOKnoA- 



CTilHIlHOIIHOM 30IIM TOK l"il pMOIIH K KOHT3KTHOH 

com 4 m TOKiioiiaiiiiiTc.iMioio npoBo.ia 5 paBHhl 
no dc.1 limine h iipoTiinoiiojio)Kiii»i no <J>a3e, 
b pc3y^>>TaTe 3roro MarittiTHbic noxn o6ohx 
tokob KOMneneiipyioT npyr Apyra h b uerinx 

CBJUH MOMeXa OT KOHTaKTHOH rem HO 803HH- 
K3CT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1 , 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 1 9, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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